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LETTER OF TRANSMITTAL. 



U. S. Department of Agriculture, 

Bureau of Entomology, 
Washington, D. C, February 1911. 
Sir: I have the honor to transmit herewith a manuscript entitled 
" The Treatment of Bee Diseases," by E. F. Phillips, Ph. D., in charge 
of bee culture in this bureau. In the preparation of this paper, 
which is intended to supersede Circular 79, of this bureau, the aim 
has been to give briefly the information needed by the beekeeper 
who has disease in his apiary. No discussion of the cause or distri- 
bution of these diseases has been included. I recommend the publica- 
tion of this paper as a Farmers' Bulletin. 
Respectfully, 

L. O. Howard, 

Entomologist and Chief of Bureau. 

Hon. James Wilson, 

Secretary of Agriculture. 
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THE TREATMENT OF BEE DISEASES. 



INTRODUCTION. 

The diseases which attack the honey bee may be divided into two 
classes, namely, those affecting the brood and those to which the 
adult bees are subject. The diseases of adult bees have not been in- 
vestigated sufficiently to make it possible at the present time to recom- 
mend methods for their treatment. In the present bulletin, therefore, 
only a brief statement concerning these diseases will be made, mainly 
for the purpose of indicating the present state of knowledge on these 
subjects. Concerning the diseases of the brood more is known, and 
this is particularly fortunate since they are far more destructive in 
American apiaries than are the diseases of the adult bees. 

The causes of bee diseases will not be discussed here. For informa- 
tion on this phase of the subject the reader is referred to other pub- 
lications of the Bureau of Entomology, which are listed at the end of 
this bulletin. The aim of this bulletin is to give information that 
can be used by the practical beekeeper in combating bee diseases. 

THE BROOD DISEASES OF BEES. 

The brood diseases of the honey bee are already widely distributed 
in the United States and seem to be spreading rather rapidly. The 
loss to the beekeepers of the country, owing to the actual death of 
colonies by disease, is estimated conservatively at $1,000,000 annually. 
This does not include the loss of crops, resulting from the destruction 
of colonies, or the discouragement to the beekeeper which often 
causes him to give up the business. A considerable part of this loss 
is due to the indifference of the beekeepers to these diseases and a lack 
of knowledge concerning them. 

It frequently happens that colonies in an apiary become infected 
before the owner realizes that disease is present. He may errone- 
ously attribute the losses observed to some other cause. In this way 
the disease gets a start which makes eradication difficult when once 
the cause of the loss has been discovered. In view of the widespread 
distribution of these diseases, it is most desirable that all beekeepers 
learn to distinguish the diseases when they appear and to know how 
to keep them under control. 

It is often a matter of surprise to beekeepers to learn that bees are 
subject to disease. The most frequent source of confusion is the 
442 5 
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placing of the blame for loss of colonies on some cause other than 
disease. The poorer class of beekeepers attribute their losses simply 
to " bad luck," but even well-informed beekeepers err in this matter. 




Fig. 1. — Work of the larger wax moth in a brood comb. (Original.) 



The wax moths (see fig. 1) are most frequently blamed for the death 
of colonies, whereas they do no damage to strong, healthy colonies, 
properly cared for, but enter only when the colony is weakened by 
queenlessness, lack of stores, disease, or some other cause. In the 
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majority of the reports of wax-moth depredations received by this 
department which can be investigated it is found that the trouble is 
actually an outbreak of a brood disease. 

The spraying of fruit trees while in bloom is possibly injurious to 
bees, and there exists among beekeepers a strong feeling against the 
practice. Since no entomologist now recommends that fruit trees be 
sprayed during the blooming period, this is probably rarely done by 
progressive fruit growers. However, it is frequently reported by 
beekeepers that they are losing .bees by poisoning due to spraying. 
A number of cases of the death of colonies, reported as caused by 
poisoning due to spraying while trees were in bloom, have been found 
to be in reality outbreaks of European foul brood, which is particu- 
larly prevalent in the spring and early summer. 

Other circumstances to which is often attributed the death of brood 
or of the colony are chilling, fumes from coke ovens, and malicious 
poisoning. The wise attitude on the part of the beekeeper is first to 
suspect diseases as being the cause of any losses which he may sus- 
tain, and to be sure that there is no infectious disease present before 
looking elsewhere for a cause. 

NATURE OF THE DISEASES. 

There are two recognized infectious diseases of the brood of bees, 
now known as American foul brood and European foul brood. Both 
diseases weaken colonies by reducing the number of emerging bees 
needed to replace the old adult bees which die from natural or other 
causes. In neither case are adult bees affected, so far as known. The 
means used by the beekeeper in deciding which disease is present is the 
difference in the appearance of the larvae dead of the two diseases. 
That the diseases are entirely distinct can not now be doubted, since 
they show certain differences in the age of the larvae affected, in their 
response to treatment, and in the appearance of the dead larvae. 
This is made still more certain by a study of the bacteria present 
in the dead larvae. Eeports are sometimes received that a colony 
is infected with both diseases at the same time. While this is pos- 
sible, it is not by any means the rule, and such cases are usually 
not authentically reported. There is no evidence that chilled or 
starved brood develops into an infectious disease or that dead brood 
favors the development of a disease. 

NAMES OF THE DISEASES. 

The names American foul brood and European foul brood were 
applied to these diseases by the Bureau of Entomology, of this de- 
partment, to clear up the confusion in names which formerly existed. 
By retaining the words " foul brood " in each name the disease- 
inspection laws then in force could be interpreted as applying to 
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both diseases. These names were in no way intended to designate 
geographical distribution, since both diseases did exist and do now 
exist in both Europe and America, but were chosen primarily because 
they were convenient and easily remembered names. Their only 
significance is in indicating where the diseases were first seriously 
investigated. It was particularly desirable to change the name of 
the disease now known as European foul brood, since " black brood " 
. entirely fails to be descriptive and is misleading. 

SYMPTOMS. 

The presence of a particular disease in a colony of bees can be 
ascertained most reliably by a bacteriological examination, since the 
symptoms are somewhat variable. It is possible, however, to describe 
the usual manifestations of the diseases, and the usual differences, so 
that the beekeeper can in most casks tell which disease is present. 

American Foul Brood. 

American foul brood is frequently called simply " foul brood." 
It usually shows itself in the larya just about the time that the larva 
fills the cell and after it has ceased feeding and has begun pupation. 




Fig. 2. — American foul brood : a, ~b, /, normal sealed cells ; 

c, j, sunken cappings, showing perforations ; g, sunken 
capping not perforated ; li, I, m, n, q, r, larvae affected by 
disease ; e, i, p, 8, scales formed from dried-down larvae ; 

d, o, pupae affected by disease. Three times natural size. 
(Original.) 

At this time it is sealed over in the comb (fig. 2, 6, /). The first 
indication of the infection is a slight brownish discoloration and 
the loss of the well-rounded appearance of the normal larva (£g. 
2, Z). At this stage the disease is not usually recognized by the bee- 
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keeper. The larva gradually sinks down in the cell and becomes 
darker in color (fig. 2, A, m), and the posterior end lies against the 
bottom of the cell. Frequently the segmentation of the larva is 
clearly marked. By the time it has partially dried down and has 
became quite dark 
brown (coffee col- 
ored) the most 
typical character- 
istic of this disease 
manifests itself. 
If a match stick 
or tooth-pick is in- 
serted into the de- 
caying mass and 
withdrawn the larval remains adhere to it and are drawn out in a 
thread (fig. 3), which sometimes extends for several inches before 
breaking. This ropiness is the chief characteristic used by the bee- 
keeper in diagnosing this disease. The larva continues to dry down 
and gradually loses its ropiness until it finally becomes merely a 




Fig. 



-The ropiness of American foul brood. (Original.) 




p IG . 4. — American foul-brood comb, showing irregular patches of sunken cappings and scales. 
The position of the comb indicates the best way to view the scales. (Original.) 

scale on the lower side wall and base of the cell (fig. 2, <?, s). The 
scale formed by the dried-down larva adheres tightly to the cell and 
can be removed with difficulty from the cell wall. The scales can 
best be observed when the comb is held with the top inclined toward 
the observer so that a bright light strikes the lower si'de wall (fig. 4). 
83568°— Bull. 442—11 2 
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A very characteristic and usually penetrating odor is often notice- 
able in the decaying larvae. This can perhaps best be likened to the 
odor of heated glue. 

The majority of the larvae which die of this disease are attacked 
after being sealed in the cells. The cappings are often entirely re- 
moved by the bees, but when they are left they usually become 
sunken (fig. 2, g, <?, j) and frequently perforated (fig. 2, <?, j). As the 
healthy brood emerges the comb shows the scattered sunken cappings 
covering dead larvae (fig. 4), giving it a characteristic appearance. 

Pupae also may die of this disease, in which case they, too, dry down 
(fig. 2, o, d), become ropy, and have the characteristic odor and color. 
The tongue frequently adheres to the upper side wall and often 
remains there even after the pupa has dried down to a scale. Younger 
unsealed larvae are sometimes affected. Usually the disease attacks 
only worker brood, but occasional cases are found in which queen 
and drone brood are diseased. It is not certain that race of bees,, 
season, or climate have any effect on the virulence of this disease^ 
except that in warmer climates, where the breeding season is pro- 
longed, the rapidity of devastation is more marked. 

European Foul Brood. 

European foul brood was formerly called " black brood " or " Xew 
York bee disease." The name 44 black brood " was a poor one, for the 
color of the dead brood is rarely black or even very dark brown. 
European foul brood usually attacks the larva at an earlier stage of 
its development than American foul brood and while it is still curled 
up at the base of the cell (fig. 5, r). A small percentage of larvae 
dies after capping, but sometimes quite young larvae are attacked (fig. 
5, 6, m). Sunken and perforated cappings are sometimes observed 
just as in American foul brood (fig. 2, <?, g, j) . The earliest indication 
of the disease is a slight yellow or gray discoloration and uneasy 
movement of the larva in the cell. The larva loses its well-rounded,, 
opaque appearance and becomes slightly translucent, so that the 
tracheae may become prominent (fig. 5, &), giving the larvae a clearly 
segmented appearance. The larva is usually flattened against the 
base of the cell, but may turn so that the ends of the larva are to the 
rear of the cell (fig. 5, p), or may fall away from the base (fig. 5, 
e, g, I) . Later the color changes to a decided yellow or gray and the 
translucency is lost (fig. 5, ^, h). The yellow color may be taken as 
the chief characteristic of this disease. The dead larva appears as a 
moist, somewhat collapsed mass, giving the appearance of being 
melted. When the remains have become almost dry (fig. 5, c) the 
tracheae sometimes become conspicuous again, this time by retaining 
their shape, while the rest of the body content dries around them. 
Finally all that is left of the larva is a grayish-brown scale against 
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the base of the cell (fig. 5, /, h) , or a shapeless mass on the lower side 
wall if the larva did not retain its normal position (fig. 5, o). 
Very few scales are black. The scales are not adhesive, but are easily 
removed, and the bees carry out a great many in their efforts to clean 
house. 

Decaying larvae which have died of this disease are usually not 
ropy as in American foul brood, but a slight ropiness is sometimes 
observed. There is usually little odor in European foul brood, but 
sometimes a sour odor is present, which reminds one of yeast fer- 
mentation. This disease attacks drone and queen larvse 1 almost as 
quickly as those of the workers. 




European foul brood is more destructive during the spring and 
<3arly summer than at othep times, often entirely disappearing during 
late summer and autumn, or during a heavy honey flow. Italian bees 
seem to be better able to resist the ravages of this disease than any 
other race. The disease at times spreads with startling rapidity and 
is most destructive. Where it is prevalent a considerably larger per- 
centage of colonies is affected than is usual for American foul brood. 
This disease is very variable in its symptoms and other manifesta- 
tions and is often a puzzle to the beekeeper. 

!The tendency of this disease to attack queen larvae is a serious drawback in treat- 
ment. Frequently the bees of a diseased colony attempt to supersede their queen, but 
the larvae in the queen cells often die, leaving the colony hopelessly queenless. The 
colony is thus depleted very rapidly. 
442 
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The So-Called " Pickle Brood." 

In addition to the two infectious diseases just described, brood 
dead from other causes is often observed. The most common disease 
of this kind is what is known among beekeepers as 44 pickle brood." 
This name is seemingly applied to a great many different appear- 
ances and nothing is known of the cause or methods of spread. The 
most typical form kills the larva when it has extended itself in 
the cell. The larva usually lies on its back with the head turned 
upward. The color varies, but is frequently light yellow or brown, 
and the head is often almost black. The body is swollen and the 
contents watery, and the head may be quite hard. There is no 
ropiness. In case the larvae are sealed before dying the cappings 
are usually normal. The name usually applied to this condition was 
unwisely chosen, and for the present and until more is known con- 
cerning the disease it is spoken of as the 44 so-called pickle brood ." 

This trouble does not appear to be infectious and is usually not 
serious, except that in the aggregate it may cause loss by weakening 
colonies. No treatment is necessary, as the trouble usually soon dis- 
appears. The most serious aspect of this disease is that it is often 
mistaken for one of the infectious diseases, and the colony is need- 
lessly treated. 

Brood dead of other causes. 

Many different external factors may cause brood to die. If brood 
is killed by chilling in the spring or fall, or by overheating in ex- 
tremely hot weather, or in shipping colonies of bees, or by starvation, 
the loss is often mistakenly attributed to an infectious disease. Such 
dead brood is soon removed by the bees. When the cause is removed 
the trouble then soon disappears. When a considerable quantity of 
brood is killed a disagreeable odor is usually present. 

" Bald-headed brood." 

It sometimes happens that unsealed or only partially sealed pupae, 
known as "bald-headed brood," are observed in the hive, and fre- 
quently beginners mistake such a condition for disease. The par- 
tially built capping is often mistaken for the punctured capping of 
American foul brood. If, on examination, the pupae are normal no 
fear need be entertained. 

METHOPS OF SPREAD. 

Both American foul brood and European foul brood spread from 
colony to colony and from apiary to apiary in much the same way. 
The common means of carrying the virus is in honey which has be- 
come contaminated. The disease may be carried when bees rob a 
hive in which a colony has died of disease or may be transmitted by 
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the use of honey from diseased colonies for feeding bees. It is not 
always necessary that bees be intentionally fed for them to get dis- 
ease from contaminated honey. Discarded honey receptacles which 
have contained honey from a contaminated colony, if not thoroughly 
cleaned, may contain enough honey to carry disease to a healthy 
apiary. This may occur in the vicinity of bakeries or confectionery 
shops, or may even occur when empty honey bottles are thrown out 
from private houses. It is also possible to introduce disease into a 
colony in introducing queen bees purchased from a distance, probably 
due to the use of contaminated honey in making the candy to supply 
the queen cages. 

Precautionary Measures. 

In combating diseases it is much better to prevent disease from 
getting a foothold than it is to eradicate it after it has begun its 
work. All beekeepers, wherever located, should practice the fol- 
lowing precautionary measures : 

(1) If a colony becomes weak from any cause, or if disease is 
suspected, contract the entrance to prevent robbing, and if robbing 
is imminent close the entrance entirely. 

(2) Never feed honey purchased on the open market. In case of 
doubt as to the source of honey feed sugar sirup. 

(3) If within the range of possibility, see that no honey that comes 
from diseased apiaries is sold in the neighborhood. This may some- 
times be accomplished by cultivating the home market so that there 
will be no incentive for bringing in other honey. 

(4) In introducing purchased queens, transfer them to clean cages 
provided with candy known to be free from contamination, and 
destroy the old cage, candy, and accompanying workers. Of course, 
if it is certain that the queen comes from a healthy apiary this is not 
necessary. 

(5) Colonies of bees should never be purchased unless it is cer- 
tain that they are free from disease. 

(6) The purchase of old combs or second-hand supplies is dan- 
gerous, unless it is certain that they came from healthy apiaries. 

TREATMENT FOR BOTH INFECTIOUS DISEASES. 

The treatment of an infectious bee disease consists primarily in the 
elimination or removal of the cause of the disease. It is definitely 
known that American foul brood is caused by a bacillus named 
Bacillus larvce. In treating this disease, therefore, the aim of the 
manipulation is to remove or destroy all of the bacteria of this 
species. It should be remembered that the effort is not to save the 
larvae that are already dead or dying, but to stop the further de- 
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vastation of the disease by removing all material capable of trans- 
mitting the cause of the trouble. 

The cause of European foul brood is not definitely known, but the 
same principles of treatment doubtless apply in this disease also. 
In all of the operations great pains should be taken not to spread the 
disease through carelessness. After handling a diseased colony the 
hands of the operator should be washed with water to remove any 
honey that may be on them. It does not pay to treat colonies that 
are considerably weakened by disease. In case there are several 
such colonies they should be united to form strong, vigorous colonies 
before or during treatment. 

In discussing treatment it ' is assumed that hives with movable 
frames are in use. Box hives are a menace in regions where disease 
is present. These may be treated for disease by drumming the colony 
into another box and then hiving it like a swarm in a hive, but box 
hives are not profitable and are especially to be condemned where 
disease is present on account of the difficulty in inspecting and 
treating. 

Shaking Treatment. 

The shaking treatment consists essentially in the removal of all 
infected material from the colony, and in compelling the colony to 
take a fresh start by building new combs and gathering fresh stores. 
This is done by shaking the bees from the old combs into a clean hive 
on clean frames. 

Time of treatment. — The shaking treatment should be given during 
a flow of honey, so that other bees in the apiary will not be inclined 
to rob. If this is not possible the operation may be performed under 
a tent made of mosquito netting. The best time is during the middle 
of a clear day when a large number of bees are in the field. It is 
sometimes recommended that shaking be done in the evening, but 
this is impossible if many colonies are to be treated. The colony 
can be handled more quickly when the field force is out of the hive. 

Preparation. — All implements that will be needed, such as queen 
and drone trap, hive tool, and lighted smoker, should be in readiness 
before the operation is begun. A complete clean hive with frames 
is provided, as well as a tightly closed hive body in which to put the 
contaminated combs after shaking. An extra hive cover or some 
similar apparatus should be provided to serve as a runway for the 
bees as they enter the new hive. The new frames should contain 
strips of comb foundation from one- fourth to 1 inch wide. Full 
sheets are not desirable, and if combs built on full sheets of founda- 
tion are desired they may be built later. 

Operation. — The old hive containing the diseased colony (fig. 6, A) 
is now lifted to one side out of the flight of returning field bees 
and the clean hive (B) set exactly in its place. The cover (G) is 
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now taken off and a few frames (E) removed from the center of the 
hive. If unspaced frames are used, those remaining in the hive 
should be pushed tightly to either sicje of the hive, thus making a 
barrier beyond which the bees can not crawl as they move to the top 
of the hive after shaking. This largely prevents them from getting 
on the outside of the hive. If self-spacing frames are used, a couple 
of thin boards laid on the top bars on either side will accomplish the 
same result. The runway (D) is put in place in front of the entrance. 
The old hive is now opened for the first time. The frames are 
removed one at a time, lowered part way into the new hive, and with 
a quick downward shake the bees are dislodged. The frames are 
then put into the extra hive body (C) and immediately covered to 
prevent robbing. After all the frames are shaken the bees remaining 
on the sides of the old hive (A) are shaken out. 




Fig. 6. — Apparatus for the shaking treatment : A, Hive containing diseased colony (for- 
merly In position of B) ; B, clean hive; C, empty hive to receive combs after shaking; 
D, hive cover used as runway ; E, frames removed from B to give room for shaking ; 
Fj queen and drone trap ; G, cover for clean hive, B. (Original.) 



If honey is coming in freely, so that thin honey is shaken out of 
the combs, cover the runway (D) with newspapers and shake the bees 
in front of the new hive (Z?), leaving all frames in place and the 
cover on. After the operation the soiled newspapers should be de- 
stroyed. In shaking in front of the entrance the first one or two 
frames should be so shaken that the bees are thrown again t the 
entrance, where they can locate the hive quickly. They thei fan 
their wings and the others follow them into the hive. If this is 
not done the bees may wander about and get under the hive or in 
some other undesirable place. 

After the bees are mostly in the new hive a queen and drone trap 
(F) or a strip of perforated zinc is placed over the entrance to 
prevent the colony from deserting the hive. The queen can not 
pass through the openings in the perforated zinc and the workers 
will not leave without her. By the time that new combs are built 
and new brood is ready to be fed, any contaminated honey carried 
by the bees into their new hive will have been consumed and the 
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disease will rarely reappear. If it should, a repetition of the treat- 
ment will be necessary. 

Saving the healthy brood. — The old combs are now quickly removed. 
If several colonies are being treated at one time it may pay to stack 
several hive bodies containing contaminated combs over a weak 
diseased colony to allow most of the healthy brood to emerge, thereby 
strengthening the weak colony. After 10 or 12 days this colony is 
treated in turn and all the combs rendered into wax. If only one 
or two colonies in a large apiary are being treated it will not pay to 
do this. 

Saving the wax. — Any but a very small apiary should have in- 
cluded in its equipment a wax press for removing wax from old 
combs. After the contaminated frames are taken to the honey house 

the combs should be kept carefully 
covered, so that no bees can reach 
them until the wax can be ren- 
dered. This should not be de- 
layed very long or the combs may 
be ruined by wax moths. The 
slumgum or refuse remaining 
after the wax is removed should 
be burned. Contaminated combs 
should not be put into a solar wax 
extractor for fear of spreading the 
disease. The wax from contami- 
nated combs may safely be used 
for the manufacture of comb 
foundation. 

Cleaning the hive. — The hive 
which has contained the diseased 
colony should be thoroughly 
and it is desirable that it be care- 




Fig. 7. — Gasoline torch. 



(Original.) 

cleaned of all wax and honey, 
fully disinfected by burning out the inside with a gasoline blue- 
flame torch (fig. 7). If this piece of apparatus is not available 
several hive bodies may be piled together on a hive bottom and 
some gasoline or kerosene poured on the sides and on some straw 
or excelsior at the bottom. This is then ignited and after burn- 
ing for a few seconds a close-fitting hive cover is placed on top 
of the pile to extinguish the flames. The inside of the hive bodies 
should be charred to a light brown. The careful cleaning and dis- 
infection of frames always costs considerably more in labor than 
new frames would cost, but these also may be carefully cleaned and 
used again. Frames may be cleaned by boiling in water for about 
half an hour, but this frequently causes them to warp badly. The 
disinfection of hives and frames with chemicals is not recommended, 
as the ordinary strengths used are valueless for the purpose. 
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Disposal of the honey. — If there is a considerable quantity of honey 
m the contaminated combs it may be extracted. This honey is not 
safe to feed to bees without boiling, but it is absolutely safe for human 
consumption. If there is a comparatively small quantity it may be 
consumed in the beekeeper's family, care being taken that none of it 
is placed so that the bees can ever get it. 

To put such honey on the market is contrary to law in some States. 
There is always danger that an emptied receptacle will be thrown 
out where bees can have access to it, thus causing a new outbreak of 
disease. It can be safely used for feeding to bees, provided it is 
diluted with at least an equal volume of water to prevent burning, 
and boiled in a closed vessel for not less than one-half hour, count- 
ing from the time that the diluted honey first boils vigorously. The 
honey will not be sterilized if it is heated in a vessel set inside of 
another containing boiling water. Boiled honey can not be sold as 
honey. It is good only as a food for bees, and even then should 
never be used for winter stores, as it will probably cause dysentery. 

The second shake. — Some beekeepers prefer to shake the bees first 
onto frames containing strips of foundation as above described, and 
in four days to shake the colony a second time onto full sheets of 
foundation, destroying all comb built after the first treatment. 
This insures better combs than the use of strips of foundation, but is 
a severe drain on the strength of the colony. Since it is desirable to 
have combs built on full sheets, the best policy is to replace any ir- 
regular combs with full sheets of foundation or good combs later in 
the season. 

The cost of shaking. — If the treatment just described is given at the 
beginning of a good honey flow, it is practically equivalent to arti- 
ficial swarming and results in an actual increase in the surplus honey, 
especially in the case of comb-honey production. The wax rendered 
from the combs will sell for enough to pay for the foundation used 
if full sheets of foundation are employed. Since a colony so treated 
actually appears to work with greater vigor than a colony not so 
manipulated, the cost of treatment is small. If treatment must be 
given at some other time, so that the colony must be fed, the cost is 
materially increased. In feeding, it is best to use sugar sirup, or 
honey that is known to have come from healthy colonies. 

Treatment with Bee Escape. 

As a substitute for the shaking treatment just described, the bees 
may be removed from their old combs by means of a bee escape. The 
old hive is moved to one side and in its place is set a clean hive with 
clean frames and foundation. The queen is at once transferred to 
the new hive and the field bees fly there on their return from the 
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field. The infected hive is now placed on top of or close beside the 
clean hive and a bee escape placed over the entrance, so that the 
younger bees and those which later emerge from the cells may leave 
the contaminated hive but can not return. They therefore join the 
colony in the new hive. If desired, the infected hive may be placed 
above the clean hive and a tin tube about 1 inch in diameter placed 
from the old entrance so that the lower end is just above the open 
entrance of the new hive. The bees follow down this tube and on 
their return enter the new hive. When all of the healthy brood has 
emerged from the infected combs the 4 old hive is removed. This 
treatment induces less excitement in the apiary and is preferred by 
many experienced beekeepers. Care should be taken that the old 
hive is absolutely tight to prevent robbing. The old hive and its 
contents of honey and wax are treated as indicated under the shak- 
ing treatment. 

Fall Treatment. 

If it is necessary to treat a colony so late in the fall that it would 
be impossible for the bees to prepare for winter, the treatment may 
be modified by shaking the bees onto combs entirely full of honey 
so that there is no place for any brood to be reared. This will usually 
be satisfactory only after brood rearing has entirely ceased. Unless 
a colony is quite strong it does not pay to treat in the fall, but it 
should be destroyed or united to another colony. In case a diseased 
colony dies outdoors in the winter there is danger that other bees 
may have opportunity to rob the hive before the beekeepers can close 
the entrance. In case bees are wintered in the cellar it is more ad- 
visable to risk wintering before treatment, for if the colony does die 
the hive will not be robbed. 

Drugs. 

Many European writers have in the past advocated the use of 
various drugs for feeding, in sugar sirup, to diseased colonies, or the 
fumigation of contaminated combs. In the case of American foul 
brood, of which the cause is known, it has been found that the drugs 
recommended are not of the slightest value and no time should be 
wasted in their use. 

TREATMENT FOB EUROPEAN FOUL BROOD. 

European foul brood is a very peculiar disease and its cause has 
not yet been satisfactorily determined. It is, therefore, impossible to 
discuss the treatment of this disease as definitely as that of American 
foul brood. From the experience of many careful beekeepers it is, 
however, possible to suggest some additional manipulations which 
may be tried by experienced beekeepers. The treatments given pre- 
viously are strongly recommended for this disease. 
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introduction of Italian Stock. 

Since, as stated previously (p. 11), Italian bees seem to be better 
able to withstand European foul brood than are other races, it is 
recommended that apiaries in regions where this disease is prevalent 
be requeened with young, vigorous Italian queens of good stock. 
This should be done whether or not the shaking treatment is given. 

Dequeening 1 . 

It has been found that the removal of the queen and the keeping 
of the colony queenless for a period often results in the disappearance 
of European foul brood. The length of time that this should be done 
is in dispute. Mr. E. W. Alexander, wiio advocated this method, 1 
recommended that the colony be kept queenless (by cutting out all 
queen cells at the end of 9 days) for a period of 20 days, at which 
time a cell containing a queen of Italian stock ready to emerge is to 
be given the colony. The young queen will thus begin to lay in about 
27 days after the old queen has been removed, or in at least 3 days 
after the last of the drone brood has emerged. Other writers have 
advocated a shorter time. 

The dequeening treatment is not always successful, and it is there- 
fore recommended that care be exercised in trying it. Since there is 
a considerable percentage of successful results, this would indicate 
that there is an important principle involved. It should not be for- 
gotten, however, that European foul brood often disappears in the 
late summer of its own accord if the case is not severe (p. 11), and it 
is probable that in many of the cases of dequeening reported as suc- 
cessful the disease w T ould have disappeared without the treatment. 
This treatment is suggested only for the experienced beekeeper. 

INSPECTION" OF APIARIES. 

Several States have passed laws providing for the inspection of 
apiaries for contagious disease and creating the office of apiary 
inspector. The men holding these offices are usually practical bee- 
keepers, capable of giving excellent advice regarding disease, and 
it is desirable, when disease exists in a community, that the owners 
of apiaries take steps to learn who the inspector is and to notify 
him of the existence of disease. The Bureau of Entomology of this 
department can usually give information concerning the inspector 
and is always glad to be of service in bringing the beekeepers and 
inspectors in touch with one another. 

Apiary inspection has proved beneficial to the beekeeping industry 
in spreading information concerning the nature, symptoms, and 

1 Alexander, E. W. — How to rid your apiary of black brood. Gleanings in Bee Culture, 
vol. 33, pp. 1125-1127, 1905. 
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treatment of the contagious diseases and particularly in compelling 
negligent and careless beekeepers to treat their diseased colonies. It 
is quite possible for the individual beekeeper to clean up his own 
apiary by following the directions given in this bulletin, but unless 
all of the beekeepers in the neighborhood do the same thing there 
will probably be a recurrence of the trouble due to infection from 
outside apiaries. It is therefore manifestly to the advantage of the 
beekeepers that they cooperate with the inspectors in the fight against 
diseases. 

EXAMINATION OF SAMPLES OF DISEASED BROOD. 

The Bureau of Entomology of this department is prepared to 
assist in the diagnosis of disease in cases where the beekeeper is 
unable to tell whether or not disease is present, or to determine which 
disease is in his apiary. Samples of brood comb about 5 inches 
square containing diseased or dead larvae should be sent by mail 
in a strong wooden or tin box. The comb should not be wrapped in 
paper or cotton, but should be cut to fit the box closely. It is not 
possible to diagnose from empty combs, and no honey should be 
included in the sample, as it is valueless in diagnosis and will prob- 
ably spoil the sample as well as other mail matter. The name of the 
sender must always appear on the package, and any available data 
should be sent in a separate letter. Never inclose a letter in the box 
with the sample. 

THE DISEASES OF ADULT BEES. 

The diseases affecting adult bees are but imperfectly known. At 
present four are known to beekeepers by name. Whether these are 
entirely distinct or whether under each name one or more diseases are 
included is not known. As stated in the introduction, these diseases 
have not been sufficiently investigated to give much help to the 
practical beekeeper. 

DYSENTERY. 

Dysentery affects bees only in the winter and is manifested by a 
distension of the abdomen, due to an accumulation of fecal matter 
in the intestine. When a day warm enough for flight occurs the 
bees fly from the hive to cleanse themselves, and the hive and sur- 
roundings are spotted with yellow excreta. After a good cleansing 
flight the trouble usually disappears, but if the bees are unable to fly 
they often die in great numbers. It is generally believed that dysen- 
tery is due to improper winter stores, the honey containing too high 
a percentage of indigestible matter. Honeydew honey almost always 
produces dysentery, while bees wintered on high-class honey or sugar 
sirup are not affected. From the wide experience of many bee- 
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keepers in this matter it is safe to assume that this explanation of 
the disease is the correct one, and consequently great care should 
be exercised that the colonies are provided with good stores for 
winter. 

Recently it has been claimed that there are two types of dysentery, 
one form as above described and another form which is infectious. 
American beekeepers are not familiar with an infectious dysentery, 
and in practical manipulations it is necessary to consider only the 
type above described. 

THE SO-CALLED PARALYSIS. 

It is quite possible that under the name " paralysis " are included 
several distinct diseases. This is indicated by the variety of symp- 
toms reported by beekeepers and the number of different seasons and 
conditions under which the disease is supposed to occur. The usual 
manifestation described is that the worker bees are seen crawling in 
front of the hive with their abdomens trembling. The abdomens 
are also frequently distended. The bees often climb grass blades 
and on attempting to fly from the top fall again to the ground. 
Frequently the bees so affected are almost hairless. The same trem- 
bling motion may often be observed on opening the hive. The colony 
is often depleted very rapidly. There is no evidence that the disease 
is infectious. 

The cause of this peculiar trouble is unknown, and no remedy can 
be recommended. It is claimed by some writers that a salt-water 
spray applied to the combs or salt or sulphur sprinkled on the top 
bars or entrance is sometimes an effective remedy. 

ISLE OF WIGHT DISEASE. 

Recently a supposedly infectious disease of adult bees has deci- 
mated the bees on the Isle of Wight and is said to be spreading in 
England. It resembles somewhat the so-called paralysis. No treat- 
ment other than destruction to prevent the spread of the disease has 
been recommended. So far as is known no trouble of this kind has 
been experienced in America. 

SPRING DWINDLING. 

It sometimes happens that the adult bees in a colony die off in the 
spring more rapidly than they are replaced by emerging brood. 
This dwindling may be diminished somewhat by keeping the colony 
warm and by stimulative feeding, so that all of the energy of the 
old bees may be used to the best advantage. This condition is prob- 
ably due to the fact that the colony goes into winter with too large 
a percentage of old worn-out bees. To prevent this, brood rearing 
should be continued as late #s possible in the fall; if necessary, by 
stimulative feeding. 
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PUBLICATIONS OF THE DEPARTMENT OF AGRICULTURE ON BEE 

DISEASES. 

There are several other publications of the Bureau of Entomology 
of this department which deal with bee diseases. They may be 
obtained on request to the Editor and Chief of the Division of Pub- 
lications, Department of Agriculture, and are the following : 

Circular No. 94, " The Cause of American Foul Brood." By G. F. White, Ph. D. 
1907. 4 pp. 

This publication contains a brief account of the investigations which demonstrated 
for the first time the cause of one of the brood diseases of bees, American foul brood. 

Bulletin No. 70, " Report of the Meeting of Inspectors of Apiaries, San Antonio, 
Tex., November 12, 1906." 1907. 79 pp., 1 pi. 

Contains an account of the history of bee-disease investigations, the relationship of 
bacteria to bee diseases, and a discussion of treatment by various inspectors of apiaries 
and other practical beekeepers who are familiar with diseases of bees. 

Bulletin No. 75, Part II, " Wax Moths and American Foul Brood." By E. F. 
Phillips, Ph. D. 1907. Pp. 19-22, 3 pis. 

An account of the behavior of the two species of wax moths on combs containing 
American foul brood, showing that moths do not clean up the disease-carrying scales. 

Bulletin No. 75, Part III, " Bee Diseases in Massachusetts." By Burton N. 
Gates. 1908. Pp. 23-32, map. 

An account of the distribution of the brood diseases of bees in the State, with brief 
directions for controlling them. 

Bulletin No. 75, Part IV, "The Relation of the Etiology (Cause) of Bee Dis- 
eases to the Treatment." By G. F. White, Ph. D. 1908. Pp. 33-42. 

The necessity for a knowledge of the causes of bee diseases before rational treatment 
is possible is pointed out. The present state of knowledge of the causes of disease is 
summarized. 

Technical Series, No. 14, " The Bacteria of the Apiary, with Special Reference 
to Bee Diseases." By G. F. White, Ph. D. 1906. 50 pp. 

A study of the bacteria present in both the healthy and the diseased colony, with 
special reference to the diseases of bees. 
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FARMERS' BULLETINS. 

Bulletins in this list will be sent free, so long as the supply lasts, to any resident of the United States, 
on application to his Senator, Representative, or Delegate in Congress, or to the Secretary of Agri- 
culture, Washington, D. C. Because of the limited supply, applicants are urged to select only a few num- 
bers, choosing those which are of special interest to them. Residents of foreign countries should apply to 
the Superintendent of Documents, Government Printing Office, Washington, D. C, who has these 
bulletins for sale. Price 5 cents each to Canada, Cuba, and Mexico; 6 cents to other foreign countries. 
The bulletins entitled "Experiment Station Work" give briefly the results of experiments performed 
by the State experiment stations. 

22. The Feeding of Farm Animals. 
27. Flax for Seed and Fiber. 

23. Weeds: And How to Kill Them. 

50. Grape Diseases on the Pacific Coast. 
32. Silos and Silage. 
84. Meats: Composition and Cooking. 

35. Potato Culture. 

36. Cotton Seed and Its Products. 
44. Commercial Fertilizers. 

48. The Manuring of Cotton. 

49. Sheep Feeding. 

51. Standard Varieties of Chickens. 

52. The Sugar Beet. 
64. Some Common Birds. 
55. The Dairy Herd. 
66. Experiment Station Work— I. 

60. Methods of Curing Tobacco. 

61. Asparagus Culture. 

62. Marketing Farm Produce. 

64. Ducks and Geese. 

65. Experiment Station Work— II. 
69. Experiment Station Work— III. 
73. Experiment Station Work— IV. 

77. The Liming of Soils. 

78. Experiment Station Work— V. 

79. Experiment Station Work— VI. 

81. Corn Culture in the South. 

82. The Culture of Tobacco. 

83. Tobacco Soils. 

84. Experiment Station Work— VII. 

85. Fish as Food. 

86. Thirty Poisonous Plants. 

87. Experiment Station Work— VIII. 

88. Alkali Lands. 

91. Potato Diseases and Treatment. , 

92. Experiment Station Work— IX. 

93. Sugar as Food. 

96. Raising Sheep for Mutton. 

97. Experiment Station Work— X. 
99. Insect Enemies of Shade Trees. 

101. Millets. 

103. Experiment Station Work— XI. 

104. Notes on Frost. 

105. Experiment Station Work— XII. 

106. Breeds of Dairy Cattle. 

113. The Apple and How to Grow It. 

114. Experiment Station Work— XIV. 

118. Grape Growing in the South. 

119. Experiment Station Work— XV. 

120. Insects Affecting Tobacco. 

121. Beans, Peas, and Other Legumes as Food. 

122. Experiment Station Work— XVI. 

126. Practical Suggestions for Farm Buildings. 

127. Important Insecticides. 

128. Eggs and Their Uses as Food. 
181. Household Tests for Detection of Oleomar- 
garine and Renovated Butter. 

133. Experiment Station Work— XVIII. 

134. Tree Planting on Rural School Grounds. 

135. Sorghum Sirup Manufacture. 

137. The Angora Goat. 

138. Irrigation in Field and Garden. 
189. Emmer: A Grain for theSemiarid Regions. 
140. Pineapple Growing. 
142. Nutrition and Nutritive Value of Food. 

144. Experiment Station Work— XIX. 

145. Carbon Bisulphid as an Insecticide. 
149. Experiment Station Work— XX. 
160. Clearing New Land. 
152. Scabies of Cattle. 

154. Home Fruit Garden: Preparation and Care. 

156. How Insects Affect Health in Rural Districts. 
166. The Home Vineyard. 

157. The Propagation of Plants. 

158. How to Build Small Irrigation Ditches. 
162. Experiment Station Work— XXI. 
164. Rape as a Forage Crop. 

166. Cheese Making on the Farm. 

167. Cassava. 

169. Experiment Station Work— XXII. 

170. Principles of Horse Feeding. 
172. Scale Insects and Mites on Citrus Trees. 



173. Primer of Forestry. 

174. Broom Corn. 

175. Home Manufacture and Use of 1 

Grape Juice. 

176. Cranberry Culture. 

177. Squab Raising. 

178. Insects Injurious in Cranberry (Jjulture. 

179. Horseshoeing. 

181. Pruning. 

182. Poultry as Food. 

183. Meat on the Farm: Butcherinb 

185. Beautifying the Home Ground 

186. Experiment Station Work— X3 

187. Drainage of Farm Lands. 

188. Weeds Used in Medicine. 

190. Experiment Station Work— XXIV. 

192. Barnyard Manure. 

193. Experiment Station Work— XXV. 

194. Alfalfa Seed. 

195. Annual Flowering Plants. 

196. Usefulness of the American Toad. 

197. Importation of Game Birds and Eggs for 

Propagation. 

198. Strawberries. 

200. Turkeys. 

201. Cream Separator on Western Farms. 

202. Experiment Station Work— XXVI. 

203. Canned Fruits, Preserves, and Jellies. 
The Cultivation of Mushrooms. 
Pig Management. 

206. Milk Fever and Its Treatment. 

209. Controlling the Boll Weevil in Cotton Seed 

and at Ginneries. 

210. Experiment Station Work— XXVII. 
213. Raspberries. 

218. The School Garden. 

219. Lessons from the Grain Rust Epidemic of 1904. 

220. Tomatoes. 

221. Fungous Diseases of the Cranberry. 

222. Experiment Station Work— XXVIII. 

223. Miscellaneous Cotton Insects in Texas. 

224. Canadian Field Peas. 

225. Experiment Station Work— XXIX. 

227. Experiment Station Work— XXX. 

228. Forest Planting and Farm Management. 

229. The Production of Good Seed Corn. 

231. Spraying for Cucumber and Melon Diseases. 

232. Okra: Its Culture and Uses. 

233. Experiment Station Work— XXXI. 

234. The Guinea Fowl. 

235. Preparation of Cement Concrete. 

236. Incubation and Incubators. 

237. Experiment Station Work— XXXII. 

238. Citrus Fruit Growing in the Gulf States. 

239. The Corrosion of Fence Wire. 

241. Butter Making on the Farm. 

242. An Example of Model Farming. 

243. Fungicides and Their Use in Preventing Dis- 

eases of Fruits. 

244. Experiment Station Work— XXXIII. 

245. Renovation of Worn-out Soils. 

246. Saccharine Sorghums for Forage. 

248. The Lawn. 

249. Cereal Breakfast Foods. 

250. The Prevention of Stinking Smut of Wheat 

and Loose Smut of Oats, 

251. Experiment Station Work— XXXIV 

252. Maple Sugar and Sirup. 

253. The Germination of Seed Corn. 

254. Cucumbers. 

255. The Home Vegetable Garden. 

256. Preparation of Vegetables for the Table. 

257. Soil Fertility. 

258. Texas or Tick Fever and Its Prevention. 

259. Experiment Station Work— XXXV. 

260. Seed of Red Clover and Its Impurities. 

262. Experiment Station Work— XXXVI. 

263. Practical Information for Beginners in Irri- 

gation. 

264. The Brown-tail Moth and How to Control It. 

266. Management of Soils to Conserve Moisture. 

267. Experiment Station Work— XXXVII. 
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269. Industrial Alcohol: Uses and Statistics. 

270. Modern Conveniences for the Farm Home. 

271. Forage Crop Practices in Western Oregon 

and Western Washington. 

272. A Successful Hog and Seed-corn Farm. 

273. Experiment Station Work— XXXVIII. 

274. Flax Culture. 

275. The Gipsy Moth and How to Control It. 

276. Experiment Station Work— XXXIX. 

277. Alcohol and Gasoline in Farm Engines. 

278. Leguminous Crops for Green Manuring. 

279. A Method of Eradicating Johnson Grass. 

280. A Profitable Tenant Dairy Farm. 

281. Experiment Station Work— XL. 

282. Celery. 

288. Spraying for Apple Diseases and the Codling 

Moth in the Ozarks. 
284. Insect and Fungous Enemies of the Grape 

East of the Rocky Mountains. 

286. Comparative Value of Whole Cotton Seed 

and Cotton-seed Meal in Fertilizing Cotton . 

287. Poultry Management. 

288. Nonsaccharine Sorghums. 

289. Beans. 

290. The Cotton Boll worm. 

291. Evaporation of Apples. 

292. Cost of Filling Silos. 

293. Use of Fruit as Food. 

294. Farm Practice in Columbia Basin Uplands. 

295. Potatoes and Other Root Crops as Food. 
2%. Experiment Station Work— XLI. 

298. Food Value of Corn and Corn Products. 

299. Diversified Farming Under the Plantation 

System. 

801. Home-grown Tea. 

802. Sea Island Cotton: Its Culture, Improve- 

ment, and Diseases. 

303. Corn Harvesting Machinery. 

304. Growing and Curing Hops. 

305. Experiment Station Work— XLII. 

306. Dodder in Relation to Farm Seeds. 
807. Roselle: Its Culture and Uses. 

809. Experiment Station Work— XLIII. 

810. A Successful Alabama Diversification Farm. 

811. Sand-clay and Burnt-clay Roads. 
312. A Successful Southern Hay Farm. 
818. Harvesting and Storing Corn. 
814. A Method of Breeding Early Cotton to Es- 
cape Boll-weevil Damage. 

816. Experiment Station Work— XLIV. 

817. Experiment Station Work— XLV. 

818. Cowpeas. 

820. Experiment Station Work— XLVI. 
321. The Use of the Split-log Drag on Earth Roads. 

822. Milo as a Dry-land Grain Crop. 

823. Clover Farming otf the Sandy Jack-pine 

Lands of the North. 

824. Sweet Potatoes. 
325. Small Farms in the Corn Belt. 
826. Building Up a Run-down Cotton Plantation. 

328. Silver Fox Farming. 

329. Experiment Station Work— XLVII. 
830. Deer Farming in the United States. 
381 . Forage Crops for Hogs in Kansas and Okla- 
homa. 

332. Nuts and Their Uses as Food. 

333. Cotton Wilt. 

834. Experiment Station Work— XLVIII. 
335. Harmful and Beneficial Mammals of the 
Arid Interior. 

337. Cropping Systems for New England Dairy 

Farms. 

338. Macadam Roads. 

339. Alfalfa. 

341. The Basket Willow. 

342. Experiment Station Work— XLIX. 
843. The Cultivation of Tobacco in Kentucky 

Aiiid Tennessee 
344. The Boll Weevil Problem, with Special Refer- 
ence to Means of Reducing Damage. 

845. Some Common Disinfectants. 

846. The Computation of Rations for Farm Ani- 

mals by the Use of Energy Values. 
347. The Repair of Farm Equipment. 
848. Bacteria in Milk. 

349. The Dairy Industry in the South. 

350. The Dehorning of Cattle. 
851. The Tuberculin Test of CattleforTuberculosis. 
352. The Nevada Mouse Plague of 1907-8. 
368. Experiment Station Work— L. 
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354. Onion Culture. 

355. A Successful Poultry and Dairy Farm. 

367. Methods of Poultry Management at the Maine 
Agricultural Experiment Station. 

358. A Primer of Forestry. Part II: Practical For- 

estry. 

359. Canning Vegetables in the Home. 

360. Experiment Station Work— LI. 

361. Meadow Fescue: Its Culture and Uses. 

362. Conditions Affecting the Valueof MarketHay. 

363. The Use of Milk as Food. 

364. A Profitable Cotton Farm. 

365. Farm Management in Northern Potato- 

growing Sections. 

366. Experiment Station Work— LII. 

367. Lightning and Lightning Conductors. 

368. The Eradication of Bindweed, or Wild Morn- 

ing-glory. 

369. How to Destroy Rats. 

370. Replanning a Farm for Profit. 

371. Drainage of Irrigated Lands. 

372. Soy Beans. 

373. Irrigation of Alfalfa. 

374. Experiment Station Work— LIII. 

375. Care of Food in the Home. 

377. Harmfulness of Headache Mixtures. 

378. Methods of Exterminating Texas-fever Tick. 

379. Hog Cholera. 

380. The Loco-weed Disease. 

381. Experiment Station Work— LIV. 

382. The Adulteration of Forage-plant Seeds. 

383. How to Destroy English Sparrows. 

384. Experiment Station Work— LV. 

385. Boys' and Girls' Agricultural Clubs. 

386. Potato Culture on Irrigated Farms of the West. 

387. The Preservative Treatmentof Farm Timbers. 

388. Experiment Station Work— LVI. 

389. Bread and Bread Making. 

390. Pheasant Raising in the United States. 

391. Economical Use of Meat in the Home. 

392. Irrigation of Sugar Beets. 

393. Habit-forming Agents. 

394. Windmills in Irrigation in Semiarid West. 

395. Sixty-day and Kherson Oats. 

396. The Muskrat. 

397. Bees. 

398. Farm Practice in the Use of Commercial Fer- 

tilizers in the South Atlantic States. 

399. Irrigation of Grain. 

400. A More Profitable Corn-planting Method. 

401. Protection of Orchards in Northwest from 

Spring Frosts by Fires and Smudges. 

402. Canada Bluegrass: Its Culture and Uses. 

403. The Construction of Concrete Fence Posts. 

404. Irrigation of Orchards. 

405. Experiment Station Work— L VII. 

406. Soil Conservation. 

407. The Potato as a Truck Crop. 

408. School Exercises in Plant Production. 

409. School Lessons on Corn. 

41 0. Potato Culls as a Source of Industrial Alcohol. 

411. Feeding Hogs in the South. 

412. Experiment Station Work— LVIII. 

413. The Care of Milk and Its Use in the Home. 

414. Corn Cultivation. 

415. Seed Corn. 

416. Cigar-leaf Tobacco in Pennsylvania. 

417. Rice Culture. 

418. Game Laws for 1910. 

419. Experiment Station Work— LIX. 

420. Oats: Distribution and Uses. 

421. Control of Blowing Soils. 

422. Demonstration Work on Southern Farms. 

423. Forest Nurseries for Schools. 

424. Oats: Growing the Crop. 

425. Experiment Station Work — LX. 

426. Canning Peaches on the Farm. 

427. Barley Culture in the Southern States. 

428. Testing Farm Seeds in the Home and in the 

Rural School. 

429. Industrial Alcohol: Sources and Manufacture. 

430. Experiment Station Work— LXI. 

431. The Peanut. 

432. How a City Family Managed a Farm. 

433. Cabbage. 

434. The Home Production of Onion Seed and Sets. 

435. Experiment Station Work— LXII. 

436. Winter Oats for the South. 

437. A System of Tenant Farming and Its Re- 

sults. 



